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Overview 
Understanding how upgrading the Tomahawk Wastewater 
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Research Questions 
All	sites	were	3rd	to		4th	order	streams	 Collecting water samples 
Measuring stream discharge 
Take Home Messages 
Indian Creek in Johnson Co is an urban stream impaired by 
chloride, total phosphorus, nitrate, and E. coli (KDHE Kansas 303d 
list of Impaired Waters, 2018). 
 
Two waste water treatment plants, Middle Basin (MB-WWTP) and 
Tomahawk Creek (TC-WWTP) have been discharging treated 
effluent into the stream since the 1950s. 
 
The TC-WWTP is currently offline (since March 2019) and will 
come online in ~2021. We collected water samples in Summer 
2019 to help to understand how upgrades at TC-WWTP will affect 
the recovery of Indian Creek. 
1.  What are the characteristic 
nutrient loadings of Indian 
Creek after Tomahawk 
Creek WWTP went offline? 
2.  What were the stream 
conditions during 2019? 
3.  What is the relationship 
between downstream 
nutrient loadings and 
nutrient processing in 
water and hyporheic 
‘streamside’ soil of this 
urban stream system? 
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Resources 
Sample prep for SRP analysis 
Conducting analysis via spec. 
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Analyte Method 
Nitrate Dionex ICS-900 Ion 
Chromatograph 
Total Phosphorus Gen5 plate reader 
Ammonium Shimadzu UV-1280 UV-
VIS Spectrophotometer 
N2O (Nitrous oxide) Agilent 7890B Gas 
Chromatograph 
Soluble Reactive 
Phosphorus 
Smartchem 200 discrete 
analyzer 
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1.) Middle Basin WWTP yields the most prominent contribution of nutrient 
loadings to Indian Creek, affecting downstream stream water quality. 
2.) Baseflow stream chemistry showed consistent spatial patterns. 
3.) Denitrification enzyme activity (DEA) was far higher in soil compared to 
water, but showed no clear pattern with nitrate concentration. 
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